The external financing of fiscal deficit is key to bridging public revenue shortfalls within developing economies. However, the public expenditure responses to the incoming foreign financial assistances, as documented in the existing literature, depict ambiguity with respect to the nature of the assistances. Against this milieu, this paper attempts to perform a comprehensive analysis of the dynamics adhering to the foreign financial inflows-government expenditure nexus in Bangladesh tapping annual data from 1985 to 2017. The vector error-correction model approach to short and long-run correlations and causality analyses, variance decomposition technique, and impulse response function exercises comprise the econometric methodologies considered in this paper. In a nutshell, the results from the analyses indicate toward foreign financial inflows crowding out public investments, and reducing the tax and non-tax efforts of the government, while diminishing the amount of local public borrowings in Bangladesh. Conversely, financial assistances in the form of concessional loans and those originating from multilateral sources are found to enhance government expenditure, while the foreign aids intended for the health sector are found to be fungible in nature. Thus, these contrasting findings are expected to generate crucial policy implications with regard to structuring appropriate public policies.
Introduction
External financing has been a predominant source of public finance for developing economies, courtesy their predominant fiscal deficits stemming from indigenous public revenue shortfalls (McGillivray 1989; Franco-Rodriguez et al. 1998; Bräutigam and Knack 2004; Murshed 2018; Amin and Murshed 2018a) . Hence, these nations have always looked up to the foreign donor agencies for financial support. Apart from financing of the economic core development projects (Chenery and Strout 1966; Griffin 1970) , external financing is also associated with poverty alleviation (Feeny 2003; Masud and Yontcheva 2005) , human capital formation (Gbesemete and Gerdtham 1992; Williamson 2008) , and infrastructural advancement (Lancaster 2008; Bräutigam 2011) . However, the efficacies of such foreign financial means with regard to facilitating the overall development objectives of the recipient economies are subject to appropriate utilization of funds received.
Besides, the fact that these foreign funds are directly disposed off to the recipient governments for disbursement purposes implies that these incoming funds can be expected to trigger movements in the public expenditure volumes within the recipient nations (O'Connell et al. 2008) . Although it is conventionally hypothesized that external financing, in general, would augment the total volume of public expenditure (Feyzioglu et al. 1996; McGillivray and Morrissey 2001) , empirical studies documented in the public finance discourse have also portrayed evidence regarding the crowding-out impacts on public investments as well (Lancaster 1999) . Thus, from the perspective of efficient policy making, it is pertinent to evaluate the exact nature of the public expenditure responses to incoming foreign financial assistance (FFA) .
Against this milieu, this paper aims to empirically shed light on the nexus between FFA inflows and the corresponding government expenditure responses in the context of Bangladesh. Bangladesh, an emerging South Asian lower-middle income economy, is an interesting country for examination of the FFA inflow-public spending nexus following its predominant reliance on external finance in order to bridge its sustained fiscal shortfalls (Amin and Murshed 2018b) . Moreover, the total volumes of FFA flowing into Bangladesh have escalated with time, which in turn is believed to have contributed to the multifaceted movements in the country's public expenditure trends. Although a couple of studies have tried to shed light in this regard, this paper offers three contributions to the literature.
Firstly, this paper considers both the aggregate and disaggregated measures of FFA inflows in evaluating the heterogeneous impacts of the incoming FFA on Bangladesh's public spending responses. The disaggregation is done in terms of the sources (bilateral and multilateral) and types (grants and concessional loans) of the funds availed. Secondly, this paper accommodates the sector-specific aspects into the analyses via evaluating the public expenditure movements in Bangladesh's health and education sectors. These sector-specific analyses are also pertinent to further alienate the heterogeneity of public expenditure movements across the key public sectors. Finally, the responses of other fiscal aggregates-namely, the government's tax efforts and domestic public borrowing-to FFA inflows are also taken into consideration, which could provide reasoning behind the nature of the association between public expenditure and external inflows of public funds. These results are expected to provide robustness to the FFA-public expenditure response nexus. The overall novelty of this paper lies in its comprehensive approach to shed light on the aforementioned nexus, which seem to have received nominal attention in the existing literature. The answers to the following questions are specifically sought in this paper:
(1) Does external financing attribute to the crowding out of public expenditure in Bangladesh?
(2) Does the composition of FFA affect the government expenditure movements in Bangladesh? (3) Is there any sectoral variation in public expenditure responses to incoming FFA? Are the FFA inflows fungible? (4) Do the FFA inflows affect the government's tax efforts, revenue generation policies, and domestic public borrowing?
The remainder of this paper is structured as follows. Section 2 highlights some stylized facts in the context of the FFA inflows and various other fiscal trends in Bangladesh. A review of the relevant theoretical and empirical literature is analyzed in Section 3, followed by Section 4, which specifies the empirical models used in this paper and provides the attributes of the dataset used. The preferred methodology of research is outlined in Section 5, while the corresponding results from the econometric analyses are discussed in Section 6. Finally, Section 7 provides the concluding remarks in light of the estimated findings.
An Overview of the FFA and Fiscal Trends in Bangladesh
Ever since the nation's independence in 1971, the inflow of bilateral and multilateral FFA has played a significant role in the restoration of the war-affected economy of Bangladesh, particularly developing its health and education sectors. Although the total volume of FFA, comprising mainly of grants and concessional loans, flowing into the economy has increased over the years, the nation's dependence on such foreign assistance has eased with time. Figure 1 illustrates the trends in FFA inflows in Bangladesh between 1992-2017. A closer look into the figure shows that during this period of 26 years, the total amount of FFA received by Bangladesh surmounted to almost 48 billion US dollars Figure 2 portrays the disaggregated illustrations of total FFA inflows into Bangladesh between 1992-2017. A deeper look into the figure reveals that in the early 1990s, the volumes of FFA originating from the bilateral and multilateral sources were almost identical; however, as time progressed, the relative shares of FFA coming from multilateral donor agencies in the total FFA inflows in Bangladesh have gradually gone up, while the corresponding shares of FFA originating from the bilateral sources have significantly shrunk. This can be understood from both multilateral and bilateral FFA accounting for equal shares in the total FFA inflows, which did not sustain. By the end of 2017, multilateral FFA accounted for almost 86% of total FFA inflows in the country, while only 14% of total FFA was originated from the bilateral sources. However, this is a good transition from the perspective of the overall development of the Bangladesh economy, since bilateral aids, more often than not, tend to be politically motivated which, unlike multilateral aids, are not directly . Source: Author's own based on data from the Bangladesh Economic Review (BER 2005 (BER , 2010 (BER , 2017 . Figure 2 portrays the disaggregated illustrations of total FFA inflows into Bangladesh between 1992-2017. A deeper look into the figure reveals that in the early 1990s, the volumes of FFA originating from the bilateral and multilateral sources were almost identical; however, as time progressed, the relative shares of FFA coming from multilateral donor agencies in the total FFA inflows in Bangladesh have gradually gone up, while the corresponding shares of FFA originating from the bilateral sources have significantly shrunk. This can be understood from both multilateral and bilateral FFA accounting for equal shares in the total FFA inflows, which did not sustain. By the end of 2017, multilateral FFA accounted for almost 86% of total FFA inflows in the country, while only 14% of total FFA was originated from the bilateral sources. However, this is a good transition from the perspective of the Economies 2019, 7, 95 4 of 25 overall development of the Bangladesh economy, since bilateral aids, more often than not, tend to be politically motivated which, unlike multilateral aids, are not directly aimed at poverty alleviation and economic development within the recipient economies (Hasan 2011) . On the other hand, as far as the composition of FFA is concerned, it can be seen that in most of the time period prior to 2009, Bangladesh received relatively more FFA in the form of foreign grants as compared to foreign concessional loans. However, this trend got reversed in the post-2009 period, which can be seen in 2017, as grants accounted for merely 23% of total FFA inflows, while concessional loans bagged the lion's share of around 62% of total FFA flowing into Bangladesh. The reducing trend in total foreign grants extended to Bangladesh can be attributed to the development of the nation, whereby it gradually managed to enhance its per-capita income and in the process, the nation lost its eligibility to receive the foreign grants that are decided in terms of the per-capita income levels of the recipient nations.
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Note: Multilateral FFA sources include the International Development Agency, Asian Development Bank, United Nations Agency, UNICEF, European Union and International Development Assistance. Figure 3 presents the graphical trend in Bangladesh government's annual expenditure in between 1992-2017. A closer look into the figure reveals that the level of public investment in the country has increased over the years, which can be understood from the upward trend in its annual government expenditure figures. It can be seen that total public expenditure was around 2.3 billion USD in 1992, which rose to 15.6 billion USD by the end of 2017, depicting an almost eightfold increase in the nation's total volume of government expenditure within this reference time period. Moreover, this rising trend can also be perceived from the corresponding rise in the nation's public expenditure level from almost 5.4% of gross domestic product (GDP) in 1992 to around 14% of GDP in 2017 (BER 2017). Finally, Figure 4 illustrates the composition of the government's revenue in Bangladesh. The trends projected in Figure 4 indicate that the government of Bangladesh has traditionally been reliant on its non-tax measures for the purpose of revenue generation. This is evident from all throughout 1992 and 2017, in which the total amount of tax revenue of the government was below that of the non-tax revenue, despite total revenues depicting a rising trend. Moreover, the gap between non-tax and tax revenues have also aggravated with time, which tends to suggest the ineffectiveness of the government's tax efforts in generating public revenues. This can be referred to as one of the factors attributing to the nation's sustained rise in fiscal deficits, compelling it to be dependent on the inflow of FFA for an external public financing of the deficits. Figure 3 presents the graphical trend in Bangladesh government's annual expenditure in between 1992-2017. A closer look into the figure reveals that the level of public investment in the country has increased over the years, which can be understood from the upward trend in its annual government expenditure figures. It can be seen that total public expenditure was around 2.3 billion USD in 1992, which rose to 15.6 billion USD by the end of 2017, depicting an almost eightfold increase in the nation's total volume of government expenditure within this reference time period. Moreover, this rising trend can also be perceived from the corresponding rise in the nation's public expenditure level from almost 5.4% of gross domestic product (GDP) in 1992 to around 14% of GDP in 2017 (BER 2017). Finally, Figure 4 illustrates the composition of the government's revenue in Bangladesh. The trends projected in Figure 4 indicate that the government of Bangladesh has traditionally been reliant on its non-tax measures for the purpose of revenue generation. This is evident from all throughout 1992 and 2017, in which the total amount of tax revenue of the government was below that of the non-tax revenue, despite total revenues depicting a rising trend. Moreover, the gap between non-tax and tax revenues have also aggravated with time, which tends to suggest the ineffectiveness of the government's tax efforts in generating public revenues. This can be referred to as one of the factors attributing to the nation's sustained rise in fiscal deficits, compelling it to be dependent on the inflow of FFA for an external public financing of the deficits. 
Review of Literature
This section has been divided into two subsections, with the first one providing a theoretical framework of government expenditure responses to external inflow of FFA, while the latter presents a review of the relevant empirical findings documented in the literature.
Theoretical Framework
The theoretical foundations linking FFA inflows to trends in public expenditure responses can be understood from a set of contradicting hypotheses. For instance, it is hypothesized that FFA inflows have positive impacts on government expenditure trends due to the governments of the underdeveloped nations often being stifled by public revenue constraints. As a result, they turn to the foreign financial sources to bridge their respective fiscal shortfalls. Thus, a positive correlation between the volumes of incoming FFA and public expenditure can be anticipated, whereby the received funds are presumed to augment the expenditure budget of the government (Martins 2009 ). In line with this hypothesis, Khan and Hoshino (1992) claimed that the inflow of foreign aids stimulated government investment expenditure in selected Asian economies. Similarly, McGillivray and Ouattara (2005) concluded that FFA inflows led to enhancement in government consumption expenditure in Cote d'Ivoire. Dinku (2009) argued that foreign aids flowing into Ethiopia stimulated significant increments in the government's capital expenditure volumes, leveraging the nation's socioeconomic development targets. Thus, this particular hypothesis tends to advocate in favor of ensuring appropriate efficacies of the FFA extended to the underdeveloped nations in particular.
In contrast, FFA inflows are also presumed to exert public expenditure-dampening impacts within the recipient nations, resulting in a negative correlation between FFA and the volume of public expenditure that follows. A particular reason behind the ineffectiveness of the FFA to relieve the developing economies from their indigenous financial constraints could be understood from the concept of the 'public moral hazard problem'. In such a circumstance, the inflow of FFA can be associated with levels of public expenditure lower what the recipient governments would have expended had . Source: Author's own based on data from the Bangladesh Economic Review (BER 2005 (BER , 2010 (BER , 2017 . 
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In contrast, FFA inflows are also presumed to exert public expenditure-dampening impacts within the recipient nations, resulting in a negative correlation between FFA and the volume of public expenditure that follows. A particular reason behind the ineffectiveness of the FFA to relieve the developing economies from their indigenous financial constraints could be understood from the Economies 2019, 7, 95 6 of 25 concept of the 'public moral hazard problem'. In such a circumstance, the inflow of FFA can be associated with levels of public expenditure lower what the recipient governments would have expended had the external financial supports not been extended. Such undesirable actions by the government compromise the efficacies of the FFA, resulting in the foreign funds being fungible (Zampelli 1986; Devarajan and Swaroop 2000) . Apart from the FFA inflows adversely affecting public expenditure levels directly, different studies have highlighted the indirect channels through which a negative association between FFA inflows and public expenditure responses can be expected. External financing is said to mitigate domestic taxation efforts whereby revenue generation for the government becomes cumbersome, while the relative dependence on foreign funds tend to grow simultaneously (Thornton 2014) . Similarly, Pivovarsky et al. (2003) affirmed that the extension of foreign grants lead to lower domestic revenue mobilization. Moreover, FFA inflows can also go on to accumulate the domestic debt-servicing burdens, leading to lower levels of public expenditure (McGillivray and Ouattara 2005; Fosu 2008 ). Thus, evaluating these indirect channels is pertinent to deriving key policy implications regarding sustainability and the efficacy of the FFA flowing from the developed to the developing economies across the globe. Appendix A provides a conceptual framework in the context of sector-specific aid fungibility within a recipient economy.
Empirical Findings
The impacts of FFA inflows on the public expenditure responses within the recipient economies are well documented in empirical literature. For instance, in a study by Pack and Pack (1990) , the effects of FFA inflows, in the form of foreign aid, on public expenditure trends in Indonesia were analyzed using annual time-series data spanning from 1966 to 1986. The authors used seemingly unrelated regression analyses to draw conclusions on whether the aid inflows attributed to the expansion in the size of the Indonesian government, and also the fungibility of the aids received was analyzed. According to the findings, foreign aids were referred to be effective in promoting public expenditure in the economy, and the aids extended were in general found not to be displaced, thereby providing support to the non-fungibility aspect of the foreign aids. However, the paper did not address the impacts of foreign aids on other fiscal aggregates, which may directly or indirectly influence the government expenditure behaviors in Indonesia. Moreover, the paper was confined to only investigating the correlation between foreign aid inflows and government expenditure, while excluding the possible causal associations between these variables from the empirical analyses.
Although many studies have opined in favor of similar positive impacts of FFA inflows with regard to promoting greater public expenditures within the recipient economies, there is a great deal of ambiguity regarding this association, as other studies have also remarked against FFA inflows stimulating expansionary pressures on government expenditure levels. Table A1 (in Appendix B) provides a brief summary of the empirical literature addressing the FFA inflow-government expenditure nexus.
Empirical Models and Data Specification
This paper follows the empirical models employed by Remmer (2004) and Marc (2012) to, in general, express government expenditure as a function of different forms of FFA inflows and other key control variables. The reduced forms of the log-log models considered in the empirical analyses are given by the following equations:
where ∆ represents the difference operator, k − 1 is the one period of reduced lag length, the subscript t refers to the particular time period of the data, λ is the speed of restoration of equilibrium following a deviation from the equilibrium in the previous lag, and ECT is the error-correction term. The dependent variable GRE denotes the government's revenue expenditure, FFA is the total foreign assistance received, and X denominates a set of control variables. The coefficient attached to FFA, ρ, is the main estimated coefficient of concern, since it not only explains the mode of the government's expenditure response to the foreign assistance in question, but it also accounts for the corresponding state of fungibility of the foreign assistance. The control variables include the total annual foreign assistance disbursements (TAD), government debt (DEBT) to account for the government's debt-servicing burden, the growth rate of GDP (GDPG) to proxy for the level of economic growth, the domestic inflationary rate (INF) to proxy for economic stability within the nation, the urban population (UP) to capture the impacts of urbanization, the population growth rate (PGR) to account for the size demography of the economy, the control of corruption (CC) index to proxy for the level of governance, and the political risk index (PRI) to denote the state of political stability within the country. In order to understand the possible disparities in the impacts of various sources and types of the FFA inflows on the corresponding levels of public expenditures, the aggregate FFA variable in model (1) is replaced by the disaggregated measures of FFA, in separate functions, in terms of both (a) bilateral and multilateral sources and (b) grants and concessional loans, as the two types of FFA inflows in Bangladesh. Thus, model (1) can be modified as follows:
where BFFA and MFFA refer to bilateral and multilateral financial assistances received, while GRN and LOAN denote the foreign grants and concessional loans received, respectively. This paper also examines the FFA-government expenditure relationship in the context of the health and education sectors of Bangladesh in order to shed light on the possible sector-specific variations in the aforementioned nexus. Thus, in model (i), the total GRE variable is separately replaced by the level of government expenditures on health and education. All the control variables, except for TAD, which is replaced by the sector-specific disbursement figures of health aid (HAD) and education aid (EAD), are kept unchanged. Hence, the modified version of model (1) can be given by:
The understanding of the association between FFA inflow and government expenditure can also be understood from the effects of the inflows on other fiscal aggregates. Thus, this paper also evaluates the movements in the government's tax revenues, overall revenue generation, and domestic public borrowings, following a rise in the inflow of FFA into the economy. The following models are considered to shed light on the movements in the aforementioned fiscal aggregates:
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where TAX refers to the tax revenue of the government, which is expected to provide a picture of the government's taxation efforts following receipts of the external financial funds; the overall revenue generation of the government is denoted by REV, which would also provide insights into the corresponding government's non-tax revenue generation efforts; and DBOR refers to the domestic public borrowings from local banks and non-bank financial institutions, which enables capturing the government's relative dependence on external financing for the fiscal budget as compared to its willingness to mobilize the domestic revenue and curb the overall fiscal deficit of the economy. Y and Z are the sets of control variables, which include quite a few of the control variables comprising in X, and some other key variables linked to the movements in the three fiscal aggregates. These comprise of domestic money supply (M2) and gross national income per capita (GNI). Annual time-series data spanning from 1985 to 2017 is incorporated into the econometric analyses performed in this paper. All the variables, apart from ln CC and ln PRI, are sourced from the Bangladesh Economic Review report prepared by the Ministry of Foreign Affairs of the People's Republic of Bangladesh (BER 2005 (BER , 2010 (BER , 2017 , while ln CC and ln PRI are retrieved from the Worldwide Governance Indicators website prepared by the World Bank (WGI 2017). This paper resorts to the use of STATA 15 and EViews 9 statistical software for the econometric methodologies discussed in the next section.
Methodology
At first, the entire dataset is tested for stationarity using the Augmented Dickey-Fuller (ADF) unit root testing approach. These pre-estimation econometric analyses are followed by the vector error-correction model (VECM) approach to both short and long-run correlative and causal analyses.
Unit Root and Cointegration Analyses
There are several ways of testing for the presence of a unit root in time-series dataset. However, the popular test for unit roots in time-series data is the ADF test (Dickey and Fuller 1981) that is run based on Equation (11). This equation is a modification of the original Dickey-Fuller test (Dickey and Fuller 1979) , and involves augmenting the Dickey-Fuller equation by lagged values of the dependent variable, and thereby ensuring that the error process is residually uncorrelated. The ADF test also captures the possibility that the dependent variable is characterized by a higher order autoregressive process. The unit root tests are followed by the Johansen test for cointegration to detect the presence of cointegrating equations in our regression models. The Johansen (1988) procedure is applied to test for cointegration, which is known to provide a unified framework for the estimation and testing of cointegration relations in the context of vector autoregressive (VAR) error correction models. Johansen (1988) derived two tests for cointegration, namely the trace test and the maximum Eigenvalue test. The trace statistic test evaluates the null hypothesis that there are at most r cointegrating vectors, whereas the maximum Eigenvalue test evaluates the null hypothesis that there are exactly r cointegrating vectors in x t .
Vector Error-Correction Model Approach
A VECM is a restricted vector autoregressive (VAR) model structured to employ non-stationary series that are known to be cointegrated. It is restricted in the sense that the VECM has cointegrating relations built into the specification so that it restricts the long-run behavior of the endogenous variables to converge to their cointegrating relationships, while allowing for short-run adjustment dynamics. The cointegration term is known as the error-correction term (ECT), which provides the pace at which any deviation from the long-run equilibrium in the previous lag is corrected in the next lag through a series of partial short-run adjustments. This is referred to as the error-correction mechanism. Engle and Granger (1987) showed that the VECM is an appropriate method to model the long-run as well as the short-run dynamics among the cointegrated variables. However, in the context of a multivariate regression analysis, the VECM approach is preferred to provide only the short-run causality among the variables. Causality inferences in the multivariate framework are made by estimating the parameters of the following VECM equations:
where Z t−1 is the error-correction term, which is the lagged residual series of the cointegrating vector. The error-correction term measures the deviations of the series from the long-run equilibrium relation. For example, from Equation (11), the null hypothesis that X does not Granger-cause Y is rejected if the set of estimated coefficients on the lagged values of X is jointly significant. Furthermore, in those instances where X appears in the cointegrating relationship, the hypothesis is also supported if the coefficient of the lagged error-correction term is significant. Changes in an independent variable may be interpreted as representing the short-run causal impact, while the error-correction term provides the adjustment of Y and X toward their respective long-run equilibrium. Thus, the VECM representation allows us to differentiate between the short-and long-run dynamic relationships. The chi-square test statistic is used to determine the short-run causalities between pairs of variables in the model. In the context of a panel of N countries, three regressors (X, Y, and Z) across T time period, the VECM model can be given by:
where ∆ denotes first difference transformation of the variables. In addition, the variance decomposition and impulse response function analyses are also considered in the analyses to provide robust support to the regression estimates. Finally, the estimated VECMs pass through diagnostic tests in the form of the Lagrange multiplier test for autocorrelation proposed by Breusch and Godfrey (1980) , Jarque and Bera (1980) test of normality distribution of the residuals, White (1980) test of homoscedastic variance, and the cumulative sum of squares test for model stability developed by Page (1954) .
Results
The ADF unit root test results, which are reported in Table 1 , show that all the variables included in the empirical models are stationary at their first differences, which nullifies the possibility of the regression analyses, to be performed later, being spurious. The variables being commonly integrated into order 1 [i.e., I (1)] allows us to proceed to the Johansen test of cointegration. Table 2 reports the cointegration test results, which confirm the presence of cointegrating equations in all the models. These results provide empirical evidence of long-run associations between the variables in each of the models. The presence of cointegration among the variables allows us to perform the VECM analysis. The corresponding VECM results for Equations (1)-(5) are reported in Table 3 . A closer look into the coefficient estimates provides the initial impression regarding the variations in responses to public expenditures with respect to different measures of FFA inflows. Thus, the decision of disaggregation of the total FFA can be claimed to be a justified one based on the results. The results indicate that FFA inflows as a whole tends to have a dampening effect on the government expenditure responses in Bangladesh as perceived from both the short and long-run negative estimated coefficients attached to lnFFA t and ∆lnFFA t , which are statistically significant at the 1% and 10% levels, respectively. The predicted elasticities suggest that a 1% rise in the inflow of total FFA in Bangladesh tends to stimulate declines in the government's expenditure levels by 0.46% and 5.51% in the short and long-run respectively, on average ceteris paribus. Thus, these aforementioned findings tend to validate the hypothesis of a negative correlationship between FFA inflows and total public spending levels in Bangladesh. These results corroborate to the findings Thamae and Kolobe (2016) for Lesotho, while contradicting the findings by Bwire et al. (2013) for Rwanda.
A plausible explanation behind this crowding-out effect of external public financial inflows could be that a rise in the inflows, synonymous to an aggravation in the government's debt burdens, could well force the government to reallocate the external funds to service the existing debts rather than investing them within the productive sectors of the economy. Similar debt-servicing responses to FFA inflows have been concluded in the study by Pack and Pack (1993) . This claim is supported by the statistically significant and negative long-run coefficient attached to lnDEBT t implying a negative association between debt-servicing burdens and public revenue expenditures in Bangladesh.
These results also advocate in favor of FFA inflows originating from bilateral sources exerting similar adverse impacts on the government's expenditure allocations. However, on the other hand, the statistically significant positive estimates of the long-run coefficients attached to ln MFFA t and ln LOAN t assert that such foreign inflows rather enhance public investment for Bangladesh. Thus, in the case of the FFA in the form of loans, the hypothesis of a positive correlation between FFA and public expenditure responses is affirmed. On the other hand, inflows of foreign grants are found to be statistically insignificant for explaining the variations in government expenditure trends, which imposes a concern regarding the future extension of grants to Bangladesh. The reason behind foreign concessional loans having positive impacts on government expenditure, as opposed to the impacts of grants, can be understood from the notion that these loans usually come with the conditionality of being expended, as imposed by the donors. (1), (2), (3), (4), and (5). Source: Author's own. Note: *, **, and *** denote statistical significance at the 1%, 5%, and 10% levels, respectively; the standard errors are provided within the parentheses.
Dependent Variable ln GRE t ln GRE t ln GRE t ln GRE t ln GRE t
Besides, the other relevant findings reported in Table 3 also suggest that disbursement of the FFA is imperative with respect to enhancing the public expenditure levels in Bangladesh. The positive association between such disbursements and government expenditure, in light of the estimated coefficients attached to ln TAD t , validates this claim, which can also explain the earlier findings regarding the potential crowding out of public expenditure following the inflow of FFA. This is a realistic finding in the context of Bangladesh, since the nation has traditionally exhibited poor aid-disbursement trends resulting in the piling up of the unutilized foreign exchange reserves (Bhattacharya et al. 2005) .
Furthermore, the VECM results presented in Table 3 also highlight the importance of controlling for corruption within the economy as a means to channel the external funds to investment in public projects. This is evident from the positive estimates of most of the coefficients attached to ln CC t , which imply that a reduction in the incidence of corruption could stimulate public investments in Bangladesh. Finally, the negative and statistically significant error-correction terms reported in this table suggest that deviations from the long-term equilibrium are corrected at rates of 7%, 134%, and 117% in the following year, in the context of models (1), (2), and (3), respectively. For Equations (4) and (5), the ECT are not statistically significant, which raises concerns regarding the pace of the error-correction mechanism for these models.
The concept of aid fungibility is crucial from the sustainability of the FFA inflows. In the same vein, for a robustness check of the aforementioned results, this paper also aimed to evaluate the fungibility of the incoming sector-specific FFA in Bangladesh. The relevant results from the VECM analyses are reported in Table 4 . The results indicate contrasting effects of FFA inflows on government expenditure levels within the health and education sectors of Bangladesh. A deeper look into the estimated coefficients reveals that FFA inflows restrain government expenditure in the health sector, thus validating the hypothesis of a negative FFA-government expenditure nexus. This is evident from the negative and statistically significant coefficients attached to ln FFA t and ∆FFA t in the context of model (4). These estimates imply that, holding all else constant, a 1% rise in FFA inflows into Bangladesh is associated with 1.19% and 0.90% deteriorations, on average, in short and long-run public health expenditure figures, respectively. Hence, it can be said that the FFAs directed at Bangladesh's health sector are fungible to some extent. This particular finding is of paramount relevance for a developing economy such as Bangladesh, since the per-capita public investments in the national health sector have been pretty scant in recent times (Chaity 2018) .
In contrast to the health sector findings, the corresponding results in Table 4 show that utilization of the foreign assistances aimed at Bangladesh's education sector has been comparatively better. The positive and statistically significant short and long-run coefficients attached to ln FFA t and ∆ln FFA t , in line with the hypothesis of a positive interlinkage between FFA and government expenditure, in the context of model (7), provide statistical evidence to this statement. It is found that a 1% enhancement in the volume of FFA inflows in the country is linked to increments in the volumes of public expenditure on education by 0.50% in the short run and 1.25% in the long run, on average ceteris paribus. These results also imply that the foreign educational assistances extended to the government of Bangladesh, although being partially fungible in the short run, are non-fungible in the long run, since the estimated long-run coefficient attached to ln FFA t is more than 1, providing statistical support to the non-fungibility aspect. This is inspiring for the Bangladesh economy, as the non-fungibility nature of the FFA inflows directed at the education sector enhances the future prospects of human capital development. However, despite the non-fungibility of the educational FFA, the small value of the coefficient attached to ln FFA t presses the need for the government to further raise budgetary allocations for the education sector, which at present is way below par (Habib 2018) . Source: Author's own. Note: *, **, and *** denote statistical significance at 1%, 5%, and 10% levels, respectively; the standard errors are provided within the parentheses.
Apart from the government expenditure responses to FFA inflows, the responses of the other key fiscal aggregates to these external inflows are also important to shed light on the FFA inflow-government expenditure nexus. Against this backdrop, the effects of external public financing on Bangladesh's taxation efforts, revenue generation, and domestic public borrowings have also been evaluated. The corresponding estimated short and long-run coefficients in the context of models (8), (9), and (10) are reported in Table 5 . In general, the estimated elasticities advocate in favor of FFA inflows stimulating dampening impacts on the government's tax and non-tax efforts, as perceived from the negative and statistically significant long coefficients attached to ln TAX t and ln REV t , respectively. The results indicate that a 1% rise in the total inflows of FFA in Bangladesh is accompanied by declines in the government's tax and total revenues by 1.82% and 7.059%, respectively, on average ceteris paribus. Similar conclusions are made by Franco-Rodriguez et al. (1998) in the context of Pakistan. Source: Author's own. Note: *, **, and *** denote statistical significance at the 1%, 5%, and 10% levels, respectively; the standard errors are provided within the parentheses.
Short-Run Analysis
Moreover, the fact that the FFA inflow elasticity of total revenue generation in Bangladesh is pretty low explicitly points toward the nation's relative reliance on external sources of finance for bridging the persistent fiscal deficit in the country. These findings affirm the government's ineffectiveness in mobilizing its domestic revenues. The negative association between tax revenue and external public financing can be tapped to explain the lion's share of non-tax revenues in total revenue collection in Bangladesh (Murshed and Saadat 2018) . On the other hand, the estimated results also reveal a negative association between FFA inflows and domestic public borrowings, since a 1% rise in FFA inflows is found to reduce the total amount of domestic borrowings by the government by 0.52% on average in the short run, ceteris paribus. However, although this particular finding is ideal from the sense that the possibility of public borrowing from the local banks and non-bank financial institutions attributing to the crowding out of private investments within the economy is slim, this negative association further highlights the relative FFA dependence of the nation.
The VECM analyses are followed by the variance decomposition and impulse response functions analyses, for a further robustness check of the findings. Thus, the variance decomposition analyses are done over a span of 10 years, and the results are illustrated in Tables 6 and 7. Table 6 reports the outputs in the context of models (1), (2), (3), (4), (5), (6), and (7), which also provides an understanding of the trends in the public expenditure responses to FFA inflows in Bangladesh. According to the estimates, it can be seen that an exogenous shock to FFA inflows result in merely 4.22% variation in the forecast error variance (FEV) of government expenditure levels. However, upon the disaggregation of total FFA inflows, it is found that at the 10th period, shocks to bilateral FFA, multilateral FFA, grants, and concessional loans contributed to 2.10%, 8.91%, 8.49%, and 7.80% variations, respectively, in the government expenditure values. Such low explanatory powers of the disaggregated measures of FFA inflows in explaining the total variation in the aggregate public spending responses in Bangladesh imply that the government's expenditure responses to FFA inflows are subject to extended lags. Moreover, the findings from the variance decomposition analyses also points toward the debt-servicing burden of the government being closely associated with the public expenditure responses.
Furthermore, the results from the variance decomposition analyses also show that exogenous shocks to FFA inflows tend to explain merely a little over 3% of the variations in the FEV of public expenditure levels, at the 10th period, in both the health and education sectors of Bangladesh. Another important takeaway from the variance decomposition analyses is that exogenous shocks to the rate of urbanization within the country explains around 22.03% and 18.81% of the variations in the FEVs of public health and education expenditures, which implies that as more people travel to the urban areas, the adversities associated with the unplanned urbanization woes of Bangladesh are somewhat marginalized via changes in the fiscal allocations in the health and education sectors. Table 7 reports the results from the variance decomposition analyses in the context of models (8), (9), and (10). A close look into the estimates reveals that FFA inflow shocks in Bangladesh account for merely 7.31%, 5.98%, and 3% of the variations in the FEVs of tax revenues, total revenues, and domestic public borrowings, respectively. These once again points toward FFA inflows being effective in affecting these three fiscal aggregates for an extended period of time. Finally, it is also seen that shocks to corruption control incidences and domestic inflationary pressures also explain a great deal of variations in the government's tax and total revenue volumes, which-in line with the corresponding elasticities from the VECM analyses-tend to indicate toward ensuring good governance and economic stability with respect to increasing public revenues in Bangladesh.
The variance decomposition analyses are followed by the IRF exercises. Figure 5 illustrates the impulse response graphs in which only the lagged responses of government expenditures and the other three fiscal aggregates to standard deviation impulses (shocks) to FFA inflows, over a period of 10 years, are reported. According to the IRFs, it can be seen that one standard deviation impulses to all the aggregate and disaggregate measures of FFA inflows in Bangladesh, in general, have nominal impacts on the corresponding government expenditure responses, almost all throughout the 10-year period. A closer look into the IRFs reveal that a one-time standard deviation impulse to the overall FFA inflow in the country has a nominal positive impact on government expenditure up to two years, after which the effect decays down to zero. This implies that external financing contributes to greater public expenditure in the short run; however, the effect does not seem to sustain over the long run. Moreover, standard deviation impulse to international grants is found to exert fluctuating impacts on government spending. The corresponding IRF graph illustrates that any positive standard impulse to grants has a positive impact on government expenditure for about 2.5 years, but the effect becomes negative from then after, and is sustained almost all throughout the remaining periods. Therefore, this finding seems to question the fungibility of the foreign grants extended to Bangladesh, and also highlights the public investment-dampening effects attached to such foreign inflows. Furthermore, it is also found that standard deviation impulses to FFA inflows do not stimulate any impact on the government's expenditure responses in both the health and education sectors all throughout the 10-year period of analysis. Hence, these results have key policy implications with regard to structuring appropriate public policies to channel the FFA to the health and education sectors in the form of public investments. In order to understand the causal associations between FFA inflows and the corresponding public expenditure responses, this paper also examines the VECM Granger causality analyses in the context of all the 10 models. Table 8 reports only the short and long-run causalities between the FFA inflows and the associated responses of public spending figures in Bangladesh in the context of models (1) to (7) . According to the findings, there is statistical evidence regarding FFA inflows influencing changes in government expenditures in Bangladesh, both in the short and long runs, as perceived from the unidirectional causalities found to be stemming from ln FFA t to ln GRE t over both the time horizons. This implies that external public financing, as a whole, does attribute to the expenditure decision making of the government. However, there is no statistical evidence suggesting the reverse causation, which can be interpreted as FFA provided to the Bangladesh government not entirely depending on the extent of utilization of the funds extended. On the other hand, taking the disaggregated measures of FFA inflows into consideration, the Granger causality test results indicate toward unidirectional causalities running from both bilateral and multilateral FFA to government expenditure in both the short and long runs. In addition, a reverse causality running from government expenditures to bilateral FFA inflows was also found to exist in the long run. Thus, this bidirectional causal association implies that the prospects of future FFA extensions by foreign countries to Bangladesh do hinge on the proper utilization and non-fungibility of the assistive funds. Furthermore, the results also suggest that FFA inflows influence the government expenditure on education, which is not the case in the context of the health sector of the economy. This is a key finding, in the sense that the inability of the FFA inflows with regard to augmenting the government's public expenditure allocations for the education sector is a threat to the nation's future prospects of human capacity development, provided the fiscal allocations for this sector are reducing with time. Apart from these, the results from the causality analyses also provide statistical evidence regarding the long-run influences of FFA inflows on the government's total revenue generation; however, no causal association was found to exist between FFA inflows and tax revenue generation and domestic public borrowings. The unidirectional causality running from FFA inflows to total public revenue generations, along with the negative associations between these variables found from the VECM analyses, implies that a rise in the volume of external public financing does exhibit a reduction in the government's efforts to mobilize domestic revenue, which is synonymous with an aggravation in the nation's relative dependence on foreign sources of public finance. Table 9 reports the statistical estimates from the Breusch-Godfrey Lagrange multiplier, the Jarque-Bera normality and White heteroscedasticity test results. In general, the results refer to all the regression models being free from serial correlation, the corresponding residuals being normally distributed, and the absence of heteroscedasticity within the models. Figure 6 illustrates the plots of the Cumulative Sum (CUSUSM) tests, and the associated charts tend to affirm the stability of the regression models, as the residuals are found to be within the 95% confidence interval. being normal; (c): The White heteroscedasticity test with the null hypothesis of homoscedastic error variance; the probability values are reported within the parentheses. Figure 6 illustrates the plots of the Cumulative Sum (CUSUSM) tests, and the associated charts tend to affirm the stability of the regression models, as the residuals are found to be within the 95% confidence interval. 
Conclusions
Scant amounts of public revenue have always resulted in fiscal deficits among the developing countries in particular, thus compelling these nations to being largely reliant on external financing of the proposed expenditure budgets. Thus, the inflows of external funds can be associated with the public spending responses within the recipient economies. Against this backdrop, this paper tried to shed light on the dynamic relationships between public expenditure movements within the economy of Bangladesh following the inflows of both aggregate and disaggregated volumes of FFA. 
Scant amounts of public revenue have always resulted in fiscal deficits among the developing countries in particular, thus compelling these nations to being largely reliant on external financing of the proposed expenditure budgets. Thus, the inflows of external funds can be associated with the public spending responses within the recipient economies. Against this backdrop, this paper tried to shed light on the dynamic relationships between public expenditure movements within the economy of Bangladesh following the inflows of both aggregate and disaggregated volumes of FFA.
According to the statistical evidences found in this paper, it can be generally concluded that external financing of the fiscal deficits in Bangladesh, in general, triggers a crowing-out effect on the nation's total public expenditures. This negative association between FFA inflows and the corresponding size of the government tends to indicate toward a public moral hazard problem. Thus, the government is somewhat reluctant to expend its domestic revenue to the extent that it would have naturally spent if the foreign assistances had not been received. Nevertheless, the financial assistances from multilateral donor agencies and concessional foreign loans extended to Bangladesh were found to be trigger expansion of the government's expenditure volumes. This, to some extent, is impressive with regard to the proper utilization of these assistive funds. Although similar public expenditure responses were in the context of the education sector of Bangladesh, public health expenditure responses to income FFAs were found to reduce the corresponding budgetary allocations aimed at the development of the health sector. Thus, these results pointed toward a relative preference of the Bangladesh government in terms financing public projects in the education sector while the reducing health sector public investments. Therefore, it can be said that the health aids flowing into Bangladesh are fungible in nature.
Hence, if Bangladesh targets to fulfill its commitment to achieving the sustainable development goals by 2030, and simultaneously attain its national goals of becoming a lower middle-income and a upper middle-income economy by 2021 and 2041 respectively, it has to resolve the public investment-dampening effects associated with the external financing of its fiscal shortfalls. Moreover, it is ideal to gradually lessen the nation's dependence on foreign finance and rather aim to enhance the rate of mobilization of the domestic public revenues. In particular, stern steps have to be undertaken to curb the tendency of tax evasion in the public through the provision of appropriate incentives.
A possible solution to all the fiscal problems associated with external budget financing in the context of Bangladesh could be in terms of the government's willingness to promote good governance within the economy which, in line with the findings from the empirical analyses performed in this paper, could ideally ensure the proper utilization of the FFA inflows and thereby augment the total public expenditure volumes, which in turn would ultimately drive away the nation's reliance on foreign funds and ensure greater self-sufficiency in both the generation and mobilization of domestic revenues.
The limitations faced in this paper were in the form of data constraints, which restrained the incorporation of crucial explanatory variables into the empirical models. Moreover, the unavailability of sector-specific FFA and public expenditure data also confined the sectoral FFA-public expenditure response analyses to only the health and the education sector. As part of the future scope of research, this paper can be a standpoint in undertaking further investigations regarding the factors affecting the relative aid dependence in Bangladesh, and also shed light on the other factors attributing to the public investment crowding-out impacts of external financing. Moreover, panel econometric tools can be applied to perform regional studies, which can add to the robustness of the results found in this paper.
faced by the government is given by B0B0, and is based on the initial preference of the government (U0) for the optimal public expenditure allocation, as indicated by point A on the figure, in which the health and education sectors are given by H0 and E0, respectively. A point to note here is that these allocations are solely financed by the government's own domestic revenue. Following the inflow of the health grant, there is an outward shift in the budget constraint graph, whereby the post-grant budget constraint is given by B1B1. The fungibility of the health grant can take two forms. In the case of the health grant being fungible, the post-grant optimal choice of public expenditure in the health and education sectors is an interior solution at point A. However, the economy would eventually shift to a new optimal point B in order to reach a higher preference (U1). At this point, the new levels of public expenditure in the health and education sectors are H1 and E1, respectively, which are higher than the corresponding pre-grant levels. In this case, that the level public expenditure in the education sector has gone up reflects the partial fungibility of the health grant, whereby a portion of the FFA directed at the health sector has been displaced and invested in the education sector. Thus, the health grant in this aspect has generated a dampening effect on public health expenditure, although enhancing the overall level of public expenditure within the economy. On the other hand, in the case of the health grant being non-fungible, the new mix of public expenditure would be given by point C, whereby the level of public expenditure in the health sector would go up by exactly the amount of health grant received (H2), while leaving the corresponding public expenditure level in the education sector unaltered. Thus, in this scenario, the inflow of the health grant stimulates public expenditure within the health sector as well as increases the overall level of public expenditure within the economy. The figure also shows that the proper utilization of the FFA is welfare maximizing for the recipient economy, which can be perceived from point C being on the highest possible preference curve of the government subject to the budget constraint faced. In the case of the health grant being fungible, the post-grant optimal choice of public expenditure in the health and education sectors is an interior solution at point A. However, the economy would eventually shift to a new optimal point B in order to reach a higher preference (U 1 ). At this point, the new levels of public expenditure in the health and education sectors are H 1 and E 1 , respectively, which are higher than the corresponding pre-grant levels. In this case, that the level public expenditure in the education sector has gone up reflects the partial fungibility of the health grant, whereby a portion of the FFA directed at the health sector has been displaced and invested in the education sector. Thus, the health grant in this aspect has generated a dampening effect on public health expenditure, although enhancing the overall level of public expenditure within the economy. On the other hand, in the case of the health grant being non-fungible, the new mix of public expenditure would be given by point C, whereby the level of public expenditure in the health sector would go up by exactly the amount of health grant received (H 2 ), while leaving the corresponding public expenditure level in the education sector unaltered. Thus, in this scenario, the inflow of the health grant stimulates public expenditure within the health sector as well as increases the overall level of public expenditure within the economy. The figure also shows that the proper utilization of the FFA is welfare maximizing for the recipient economy, which can be perceived from point C being on the highest possible preference curve of the government subject to the budget constraint faced. Table A1 . An Overview of the Empirical Literature on the FFA Inflow-Government Expenditure Nexus. VAR: vector autoregressive.
Appendix B

Study
Estimation Method Period Countries Results Pack and Pack (1993) Seemingly unrelated regression estimator
1968-1986 Dominican Republic
Foreign assistances intended for development expenditure are displaced to fiscal-deficit reduction and debt servicing.
Franco-Rodriguez et al. (1998) Non-linear three-stage least squares estimator
1956-1995 Pakistan
Only about 50% of total aid inflows have augmented total government consumption in Pakistan. An increase in foreign aid inflow is associated with a positive impact on government expenditure and a negative impact on the tax revenues.
Mavrotas (2002)
Non-linear three-stage least squares estimator
1973-1992
India (1973 ( -1990 ( ) Kenya (1973 Project aids flowing into India are found to be less fungible compared to program aids. Similarly, the fungibility of aid inflows to Kenya depends on the type of the aid.
Osei et al. Government expenditure does not increase following inward flows of foreign aids. Most of the aid is utilized for debt servicing, and foreign aid inflows attribute to rising public debts.
Bhattarai (2007) Johansen cointegration and generalized impulse response analyses
1975-2002 Nepal
Foreign aid positively affects both development and non-development expenditure. Development aid is found to be fungible due to it being displaced to the non-development expenditure of the government.
Martins (2007) Non-linear three-stage leastsquares estimator
1964-2005 Ethiopia
Foreign aid positively affects government investment. Foreign loans have a stronger impact on public expenditure than grants. Foreign aid reduces domestic public borrowing and displaces public revenues.
Bwire et al.
Cointegrated VAR analysis 1972-2008 Uganda Foreign aids increase government expenditure and raise the tax efforts as well.
Thamae and
Kolobe (2016) Johansen cointegration analysis and Granger causality tests
1982-2010 Lesotho
A rise in the inflow of foreign aids results in adverse impacts on recurrent expenditure while increasing the capital expenditure of the government. Thus, foreign aid inflows are referred to be non-fungible in nature. A unidirectional long-run causal association stemming from foreign aid to recurrent public expenditure is found.
Cointegrated VAR analysis 1990Q1-2015Q4Rwanda
Foreign aid inflows increase public expenditure and tax revenues while reducing public borrowings from domestic sources
